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A six year index (1957-1962) appeared in the December 1962 issue; a limited 
supply of reprints is still available. Note: only technical articles and selected 
news report items are indexed; page spread is not necessarily an indication of 
article size since advertising pages may intervene. 








ACCELEROMETER: miniature angular differ- 
entiating-integrating for inertial guidance 
system stabilization. Apr 1963 pp 64-73 

ACTUATOR, ELECTROMAGNETIC: synchrotron 
target positioner. Oct 1964 pp 42-44 

ACTUATOR, ELECTROMAGNETIC: high response. 

Mar 1965 pp 10-11 

ACTUATOR, HYDRAULIC: direct rotary output. 

Aug 1965 p 16 

ACTUATOR, ROLLING DIAPHRAGMS FOR: per- 
mits long strokes, leakage free. 

Mar 1964 pp 16-19 

ACTUATOR, SERVO: high speed response. 

Mar 1964 pp 50-52 

AIR BEARING: turbo-driven drill spindle. 

Feb 1965 p 12 

AIR MEASUREMENTS: density, pressure and 
wind. Sept 1964 p 49 

ALARM SYSTEM: recorded warnings improve 
pilot response. Dec 1965 pp 52-54 

ALARM SYSTEM, TEMPERATURE: blink or trigger 
modes. Feb 1965 p 10 

AMPLIFIER, ELECTROMETER: measures currents 
as low as 10° amps. Jan 1963 pp 23-24 

AMPLIFIERS, OPERATIONAL: Part !—principle 
of operation and analysis of errors. 

Sept 1965 pp 48-58 
Part !l—inverting, non-inverting and differ- 
ential configurations. | Nov 1965 pp 38-43 

ANALOG-DIGITAL CONVERTER: experimental lab 
to digital computer link. Oct 1965 pp 12-13 

ANALOG TO DIGITAL CONVERTERS: shaft posi- 
tion encoders; state of the art survey con- 
taining selection and application data, com- 
parison and selection worksheets and buyer's 
guide. Jan 1965 pp 319-340 

ANALOG TO DIGITAL ENCODERS: what's avail- 
able from whom. Oct 1965 pp 15-16 

ANALOG VOLTMETERS: Part 1—meter move- 
ments, ac operation of d’Arsonval move- 
ments iron-vane, hot-wire and thermo- 
couple instruments. Nov 1963 pp 48-54; 
Part Il—voltmeter selection factors, dc gal- 
vanometers, electrodynamometer type me- 
ters and expanded scale voltmeters. 

Dec 1963 pp 44-51 

ANGULAR POSITION SERVO SYSTEM: space 
flight simulator display. Nov 1963 p 10 

ASSEMBLY: design problems of automatic. 

Oct 1964 pp 52-54 

BALLS, PRECISION: produced from precious 
and rare earth metals for contact points, 
relay points, welding spacers. 

Feb 1963 pp 32-33 

BATTERIES, NICKEL-CADMIUM CELLS: evalua- 
tion and selection data. Feb 1964 pp 46-50 

BATTERIES, PELTIER: miniature elements that 
cool to —40C without moving parts. 

Mar 1963 p 11 


BEARING, LINEAR, ANTI FRICTION: world’s 
largest. May 1965 pp 16-17 
BEARING, MAGCENTRIC AND MAGNETIC: elim- 
inates physical contact. May 1963 pp 15-16 
BEARINGS, BALL, MINIATURE AND INSTRU- 
MENT: ground rules for their application. 
Jan 1963 pp 48-57 
BEARINGS, BALL SCREWS: solution to manual 
contro! and motion problems. 
Mar 1964 pp 28-29 
BEARINGS, DYNAMIC: modernizes existing 
gyros. Oct 1963 pp 15-16 
BEARINGS, FLUOROCARBON: application data. 
Aug 1964 pp 40-43 
BEARINGS, GAS: in precision instruments. 
pr 1964 pp 40-43 
BEARINGS, SELF-ALIGNING: saves 30% of 
space. Feb 1963 pp 36-37 
BELLOWS COUPLING, WELDED: no backlash and 
minimum windup. Dec 1965 p 12 
BELLOWS, WELDED DIAPHRAGM: advantages for 
seals, compensators, connectors and actua- 
tors. Aug 1963 pp 22-25 
BELTS, FHP DRIVE: stretch belts for power 
transmission. Nov 1963 pp 10-14 
BLOWERS AND FANS: for cooling electronic 
equipment; state-of-the-art survey contain- 
ing selection and application data, compari- 
son worksheets and buyer’s guide. 
Jan 1964 pp 266-286 
Revised and updated Jan 1965 pp 341-360 
BLOWERS, AXIAL FLOW: world’s smallest. 
June 1964 p 15 
BONDING, CHEMICAL: stronger than press fit. 
Feb 1964 p 15 
BRAKES AND CLUTCHES, MINIATURE MAGNETIC: 
state-of-the-art survey containing selection 
and application data, comparison work- 
sheets and buyer’s guide. 
Jan 1964 pp 127-144 


BRUSH HOLDER, ALKYD: improves starter motor 

design. Mar 1964 p 10 

CABLE, AIRCRAFT/AEROSPACE: how to predict 
overload capacity and protection. 

Aug 1965 pp 50-55 

CABLES, FLEXIBLE FLAT CONDUCTOR HAND- 

BOOK: Part | of application handbook au- 

thorized by the Institute of Printed Circuits. 

June 1965 pp 20-37 

CAPACITOR: radiation resistant. Mar 1964 p 22 


CARD HANDLER: anti- =, capacitive ledge 
prevents jams. Mar 1965 pp 60-62 


CARDIOGRAM, THREE DIMENSIONAL: encoder 
permits real-time display. Mar 1963 pp 10-11 
CHART RECORDERS: state-of-the-art survey con- 
taining selection and application of data, 
comparison worksheets and buyer’s guide. 
Jan 1964 pp 303-316 


CIRCUIT BREAKER: hydraulic- mr. 
Apr 1965 p 17 
CIRCUIT BREAKER: improving circuit perform- 
ance. Nov 1964 pp 12-14 
CIRCUIT BREAKER APPLICATIONS: state-of-the- 
art survey containing selection and applica- 
tion data, mil spec comparisons, selection 
worksheet, and buyer’s guide. 
July 1964 pp 167-180 
Revised and updated July 1965 pp 245-262 
CIRCUIT BREAKER FACTS: for military and com- 
mercial aircraft. Aug 1963 pp 18-21 
CIRCUIT BREAKER, GROUNDED-CASE: no arcing 
to the metal case. Nov 1965 p 58 
CIRCUIT BREAKERS: trip time characteristics. 
Aug 1964 pp 44-47 
CIRCUIT BREAKERS: wire and equipment pro- 
tection. May 1965 pp 72-75 
CIRCUIT DESIGN, LINEAR: computer technique. 
Aug 1964 p 15 
CIRCUITS CONFERENCE, INTERNATIONAL SOLID- 
STATE: staff report of the 10th meeting 
held at the university of Pennsylvania in 
Feb 1963. May 1963 pp 68-75 
— CONTROLS: — circuit analysis 
1964 pp 52-55 
one: DESIGN OF PLATE ral .C AND BLOCK 
TYPES: design formulas for uniform wear 
and pressure conditions. Sept 1963 pp 28-35 
CLUTCHES AND BRAKES (all sizes and types): 
state of the art survey containing selec- 
tion and application data, comparison and 
selection worksheets and buyer’s guide. 
Jan 1965 pp 253-274 
CLUTCHES AND BRAKES, MINIATURE MAGNETIC: 
state-of-the-art survey containing selection 
and application data, comparison worksheets 
and buyer’s guide. Jan 1964 pp 127-144 
CLUTCH, REVERSE LOCKING: maintains one ad- 
justment while related adjustment changes. 
Oct 1965 pp 50-51 
COLOR DISPLAY SYSTEM: computer driven sys- 
tem believed to be first to transmit data 
for display in color over ordinary telephone 
lines. June 1963 p 19 
COMMUTATORS: comparison . low level. 
Aug 1964 pp 22-27 
COMPARATOR, DC VOLTAGE: high — non 
blocking. May 1963 p 16 
COMPARATOR, STAR ANGLE: locates unmanned 
space craft. Aug 1963 p 12 
COMPONENTS IN SPACE: May 1964 pp 26-27 
COMPUTER, AUTO-LIFT DRUM SYSTEM: elim- 
inates head alignment and replacement pro- 
cedures. Jan 1963 pp 30-31 
COMPUTER, CHARACTER READING: development 
that reads hand printed capital letters. 
June 1963 p 12 
COMPUTER, COMBINED ANALOG AND DIGITAL: 
description of hybrid unit. 
Oct 1963 pp 14-15 
COMPUTER DRUM: nuclear resistant. 
May 1963 pp 60-64 
COMPUTER, SUBMINIATURE: for inertial naviga- 
tion. Jan 1963 p 24 
COMPUTING, ELECTRONIC SYSTEMS/360: single 
approach concept. Aug 1964 p 16 
CONNECTOR, MODULAR ELECTRICAL: allows 
units to be assembled and locked together 
without additional hardware. Oct 1963 p 15 
CONNECTORS—PART I: CYLINDRICAL; state of 
the art review Including nomenclature, ter- 
minology, selection factors, Mil Spec com- 
parisons and buyer’s guide. 
Jan 1964 pp 181-202 
CONNECTORS—PART Ii: PRINTED CIRCUIT 
CONNECTOR AVAILABILITY CHART; a com- 
plete listing of all the types available to 
design engineers. Jan 1965 pp 203-222 
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CONNECIUKS, MINIATURE: new specs provide 
reliable standard connectors on off-the-shelf 
basis. Sept 1963 pp 36-42 

CONNECTORS, PRINTED CIRCUIT AVAILABILITY 
CHART: selection, application and buyer’s 
guide. Feb 1964 pp 34-45 

CONNECTORS, SPACE VEHICLE: interstage and 
umbilical designs. Apr 1965 pp 54-57 


CONNECTORS, SUBMINIATURE: application and 
selection guide for connectors with con- 
tact center to center spacings of less than 

June 1965 pp 52-71 


CONTROL: spacecraft slewing and attitude. 
June 1964 pp 36-45 


CONTROL, NUMERICAL: combines contouring 
and positioning for machine tools. 
Jan 1963 pp 25-26 


CONTROL SYSTEMS: by Staff Columnist J. T. 
LaVan. Topics listed in order of appear- 
ance. 

AIAA Guide and Control Conference: re- 
view of specialist’s conference. 

Dec 1963 pp 22-23 
Space Guidance: trade-offs, limitations and 
problem areas. Feb 1964 pp 22-23 
Space Guidance Systems: organization and 
categorization of inertial and radar naviga- 
tion. Mar 1964 pp 26-27 
Space Guidance Systems: continuation of the 
March article: organization and description 
of radio navigation, celestial radio naviga- 
tion and optical doppler navigation schemes. 

Apr 1964 pp 22-23 
Organic and Mechanical Information Proc- 
essing: comparison of machine and man 
performance as a data processor and sensor. 

Jun 1964 pp 28-29 
Horizon Scanners: description of the prin- 
cipal elements of an |.R. temperature dis- 
continuity sensing scheme. 

Aug 1964 pp 20-21 


Prospects for Control Sensors: projec- 
tions of current trends into 1968 for per- 
formance and requirements. Oct 1964 24-25 
Fluid Inertial Sensors: description of criti- 
cal design problems for gyroscopic instru- 


ments. Nov 1964 pp 26-27 
Electric Rockets: description and compari- 
son of control actuators. Dec 1964 p 20 
Spherical Flywheels: feasibility of three-axis 
flywheels. Feb 1965 pp 20-21 
Space Power for Control Systems—Part |: 
description of generating systems. 

Mar 1965 pp 18-19 
Part II: description of generating systems. 

Apr 1965 pp 22-23 
Control of Lifting Re-entry Vehicles: con- 
siderations and trade-offs. Aug 1965 p 24 


Altitude Control of Orbiting Vehicles— 
Part |: describes various systems in order 
of increasing accuracy. Sept 1965 pp 20-21 
Part Il: Oct 1965 pp 24-25 
Part III: Nov 1965 pp 20-21 
CONTROL, SUBMINIATURE JOYSTICK: two pre- 
cision potentiometers achieve two axis con- 
tro! functions. May 1963 p 15 


CONTROL, TEMPERATURE: self powered for gas- 
fired applications. Mar 1963 pp 13-14 


CONVERTOR: static power for weather fore- 
casting. Sept 1963 p 10 


CONVERTORS, ANALOG TO DIGITAL (SHAFT POSI- 
TION ENCODERS): state-of-the-art survey con- 
taining selection and application data, com- 
parison worksheets and buyer’s guide. 

Jan 1964 pp 163-184 

CONVERTORS, VOLTAGE TO DIGITAL AND DIG- 
ITAL VOLTMETERS: state-of-the-art survey 
containing selection and application data, 
comparison worksheets and buyer’s guide. 

Jan 1964 pp 145-162 


december 1965 


CORES: for high temperature transformers. 
Feb 1964 pp 8-9 
COUNTER: high speed decade. 
Mar 1964 pp 44-45 
COUNTER, SINGLE DECADE: provides readout 
facilities. Mar 1965 pp 64-66 
COUPLINGS: flexible shaft for precision equip- 
ment; selection and application guide. 
Feb 1964 pp 52-60 
DATA DISPLAY SYSTEM: improved flexibility 
with modular design. Dec 1965 pp 9-10 
DATA LOGGER SYSTEM: monitors steel produc- 
tion. Sept 1963 p 13 
DELAY, TIME: know your devices. 
June 1964 pp 54-55 
DESIGN ENGINEERING CONFERENCE: report of 
1965 ASME meeting. Aug 1965 pp 42-49 


DESIGN ENGINEERING CONFERENCE, ASME 
1965: roundup of 41 sessions. 
May 1965 pp 52-56 
DESIGN ENGINEERING SHOW, ASME. Product 
display of interest to oe ey en- 
gineers. May 1965 pp 58-70 
DIAGRAMS, ELECTRONIC: —-: prepara- 
tion of. Aug 1963 p 13 
DIGITAL CADIOMETER. Mar 1965 p 48 
DIGITAL DEVICE: interfacing with incremental 
recorder. May 1965 pp 12-13 
DIGITAL LOGIC HANDBOOK: Part |—number 
systems and numerical oes, 
Feb 1963 pp 70-77 
Part 1I—Boolean algebra and the simplifica- 
tion of switching functions. 
April 1963 pp 38-47 
Part \il—binary arithmetic, arithmetic in 
hypothetical digital computer and funda- 
mental applications of digital logic. 
May 1963 pp 76-82 
Part IV—basic transistorized digital circuits. 
Aug 1963 pp 34-40 
Part V—applications of basic building blocks 
to standard logic configurations. 
Sept 1963 pp 58-63 
Part Vi—continuation of fundamental appli- 
cations. Nov 1963 pp 40-46 
Entire above series available as a single 
reprint while they last at $1.00. 
DIGITAL REGISTER CONTROL: color registra- 
tion at high speed. Feb 1965 pp 22-25 
DIODE, DIFFUSED-JUNCTION: double-glass seal. 
Aug 1964 p 14 
DIODE SWITCHING SPEED: stored charge meter 
measures diodes too fast for sampling oscil- 
loscopes. Feb 1965 p 11 
DISPENSER, AUTOMATIC: precise measurement 
of small shots. Aug 1965 pp 12-13 
DOSIMETER, THERMOLUMINESCENT: for person- 
nel monitoring. Aug 1963 p 12 
DRIVE, ADJUSTABLE SPEED: semiconductor 
rectifiers replace rotary converter to main- 
tain speed control. Aug 1963 pp 28-31 
— _ FLEXI-RIGID: elastomeric 
May 1964 pp 14-17 
DRIVE. SYSTEM: eliminates gears and speed 
reducers. Dec 1965 pp 56-58 
DRIVE, VARIABLE SPEED: solid-state circuitry 
for drives that can be _ at a remote 
station. Oct 1963 p 18 
ELECTRICAL PROTECTION FAILS, WHEN: limita- 
tions of protecting devices. Nov 1965 p 52 
ELECTROMAGNETIC COMPATIBILITY: 10th Tri- 
Service Conference. Mar 1965 pp 40-44 
ELECTRON SCANNER: radiation processing. 
Apr 1965 pp 14-15 
ELECTRO-OPTICS: cylindrical scanning reticles 
with undistorted Fresnel Zones. 
May 1965 pp 14-15 
ELLIPSOMETRY SYMPOSIUM: sponsored by NBS 
on the measurement and properties of sur- 
faces and films. Aug 1963 p 12 


ENCODER, A NEW PRINCIPLE: a one brush, low 
torque, low inertia, absolute position shaft 
encoder utilizing solid-state devices and 
multi-layer circuits. Apr 1963 pp 32-36 

ENCODER, MAGNETIC: non-contact encoder, how 
it works and where to use it. 

Mar 1963 pp 26-27 

ENCODERS, SHAFT POSITION (ANALOG TO DIG- 
ITAL CONVERTORS): state-of-the-art survey 
containing selection and application data, 
comparison worksheets and buyer’s guide. 

Jan 1964 pp 163-184 

ENGINE, COLLOID: thrust table tests. 

Mar 1964 pp 15-16 

ENVIRONMENTAL TESTING: revised representa- 
tive specifications. Dec 1964 pp 48-49 

ERROR DETECTION CIRCUIT: avoids malfunc- 
tion of magnetic core memory arrays. 

June 1965 p 12 

FAILURE, PHYSICS OF IN ELECTRONICS: key 
to successful reliability program for com- 
mercial products. Nov 1964 pp 28-33 

FAN VIBRATION AND STRAIN: non-destructive 
tests. Mar 1964 pp 12-13 

FANS AND BLOWERS: state-of-the-art product 
roundup. Mar 1965 pp 38-39 

FANS AND BLOWERS: for cooling electronic 
equipment; state-of-the-art survey contain- 
ing selection and application data, com- 
parison worksheets and buyer’s guide. 

Jan 1964 pp 266-286 
Revised and updated Jan 1965 pp 341-360 

FASTENING DEVICES: state-of-the-art survey 
of special designs for speed, inserts, safety, 
simplicity, appearance, adjustment and 
sealing. July 1964 pp 89-106 

Revised and updated July 1965 pp 63-80 

FEEDBACK SYSTEMS DESIGN: multi loop sys- 
tems using root locus method. 

Mar 1965 pp 46-47 

FIBER OPTICS: lighting for inaccessible areas. 

Sept 1963 p 11 

FILM READER, AUTOMATIC. Nov 1964 pp 36-38 

FUEL CELL: operates —« from coal. 

May 1965 pp 15-16 

FUEL CELL: operates on — gas. 

Jan 1963 pp 28-30 

FUEL-CELL PRESSURE CONTROLLER: maintains 
constant differential. Dec 1963 pp 10-11 

GAGE, LIQUID LEVEL: operates on sonar prin- 
ciple. Oct 1965 p 12 

GAGE, VACUUM, IONIZATION: better vacuum 
measurements. June 1965 pp 10-11 

GEARING: historical background. 

May 1963 pp 30-31 

GEARS, ALL RECESS ACTION—PART I. 

June 1963 pp 26-28 

GEARS, ALL RECESS ACTION—PART II. 

July 1963 pp 26-27 

GEARS, ALL RECESS ACTION—PART Iil. 

Sept 1963 pp 26-27 

GEARS, ALL RECESS ACTION—PART IV. 

Oct 1963 pp 30-31 

GEARS, ALL RECESS ACTION—PART V. 

Nov 1963 pp 24-27 

GEARS, FACE VS BEVEL: Apr 1964 p 20 

GEARS, FINE PITCH SPUR: Dec 1963 pp 20-21 

GEARS: Metrology Laboratory, NBS. 

Feb 1964 pp 20-21 

GEARS, SPEED INCREASES: May 1964 pp 28-29 

GEARS, SPIRAL VS. WORM: Mar 1964 pp 24-25 

GEARTRAIN, ELECTRONIC: power transmission 
without gears. Feb 1965 p 13 

GENERATOR, ACYCLIC: dc power generation 
tool. Sept 1964 pp 40-42 

GENERATOR, DIRECT CONVERSION: radioiso- 
tope energy to electrical energy. 

Dec 1964 p 14 

GENERATOR, GAS: for automatically activated 
batteries. Mar 1963 pp 54-56 





GENERATOR, MAGNETOHYDRODYNAMIC: super- 
conducting magnet produces intense field. 
Feb 1963 pp 31-32 

GENERATOR, RECONNECTED MOTOR AND TACH- 
OMETER: better servo performance at lower 
cost Mar 1965 pp 34-35 
GENERATOR, SUPERCONDUCTING: no moving 
parts Aug 1964 pp 16-17 
GYRO, BALL-BEARING: inexpensive bearing sup- 
ports for space navigation. Feb 1963 p 30 
GYRO COMPONENTS: unconventional applica- 
tion. Nov 1964 p 56 
GYRO, NUCLEAR: advances in guidance con- 
trol. Feb 1963 pp 30-31 
GYRO PLATFORM: friction free, uses gas film 
bearings. Oct 1963 pp 16-18 


GYRO, SUBMINIATURE: e:ectrically restrained, 
fully floated rate gyro. Dec 1963 p 10 
HALL-MULTIPLIER: controls power supply. 
June 1964 pp 50-52 
HEAT TRANSFER DESIGN: for electronic equip- 
ment, Part |: natural convection. 
Oct 1963 pp 32-38 


Part Il: forced convection. 
Nov 1963 pp 28-32 
Part Ill: liquid cooling. Dec 1963 pp 36-42 
HOIST, PORTABLE: permits loading in rough 
seas. July 1963 pp 13-14 
HYDRAULIC CIRCUITRY: application of elec- 
tronics in solving problems. 
Mar 1963 pp 30-37 
HYDROFOIL, CONTROLS FOR: stabilizing and 
controlling of submerged-foil craft. 
June 1963 pp 62-69 
IGNITION, AUTOMOTIVE PROBLEMS: semi-con- 
ductors extend limitations of conventional 
systems. Oct 1964 pp 28-32 
IGNITION, SOLID-STATE: improves engine per- 
formance. Oct 1963 p 21 
INDEXING TABLES: remote control. 
May 1965 pp 13-14 
INERTIAL NAVIGATION: active compensation 
networks stabilize guidance platform. 
Apr 1965 pp 36-42 


INERTIAL NAVIGATION SYSTEMS AND COMPO- 
NENTS: conference report. Nov 1965 pp 34-37 
INERTIAL SYSTEM: navigate without celestial 

fixes Sept 1964 p 14 


INFRA-RED GAS CELL: for all spectrometers. 
Feb 1965 p 10 


INSERTS, THIN WALL: design guide for se- 
lection of inserts in materials. 
July 1963 pp 42-43 


INSTRUMENTATION APPLICATIONS: conference 
report. Dec 1964 pp 30-39 


INTEGRATED CIRCUITRY: fast single-chip cir- 
cuits. May 1963 pp 14-15 


INTEGRATED CIRCUITS: depositing nichrome 
resistors. May 1965 p 14 


INTEGRATED CIRCUITS: for air force trans- 
mitter-receiver. May 1964 p 12 


INTEGRATED CIRCUITS SEMINAR: Part |: ques- 
tions and answers associated with design 
problems of monolithic semiconductor sub- 
strate containing both active and passive 
devices and their connections. 

June 1963 pp 70-75 


Part li: electrical performance and other 
miscellaneous problems discussed by panel. 
Aug 1963 pp 46-52 


INTEGRATED CIRCUITS, THIN FILM: radiation 
resistant. Mar 1964 p 12 


INTERCONNECTION SYSTEMS: new packaging 
concept. June 1963 pp 12-14 


IONICS, ELECTRONIC FROG’S EYE: data process- 
ing device. May 1963 p 15 
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LAPLACE TRANSFORMS: application to linear 
engineering problems. Part |: definitions 
and properties. Jan 1963 pp 39-45 
Part ll: definitions and properties con- 
tinued. Feb 1963 pp 78-83 
Part Ill application to electrical and me- 
chanical problems. Mar 1963 pp 38-49 
Part IV: application to electromechanical 
problems. April 1963 pp 48-57 
Entire series available in reprint form for 
$1.00. 

LASER, POLARIZED BEAM: stress analysis tool. 

Nov 1964 pp 17-18 

LASER RANGE FINDER: measures distances to 
targets in space. Jan 1963 p 24 

LIGHT SOURCE, CRYSTAL: converts electric 
current directly into visible, high-intensity 
directional beam of red light. 

Jan 1963 p 22 

LIGHT SOURCES: self-luminous. 

Sept 1964 pp 15-16 

LOAD CELLS, FIVE MILLION POUND: tests 
rocket motor. Apr 1965 pp 18-19 

LOGIC ELEMENT, SINGLE CRYSTAL: transis- 
torized device uses field-effect semiconduc- 
tor techniques to govern output signal ac- 
cording to desired logic functions. 

June 1963 pp 14-16 

LUBRICANTS, DRY FILM: increases solenoid 
life. May 1964 pp 12-13 

MAGNET, CERAMIC: compared to Alnico grades. 

Oct 1963 pp 12-13 

MAGNET, DUCTILE PERMANENT: for miniature 
designs. Mar 1964 pp 10-11 

MAGNET, PERMANENT: unusual large size rod 
154” dia x 36” long. Sept 1963 p 11 

MAGNET, SUPER CONDUCTING: problems fac- 
ing coil designer. May 1965 pp 50-51 

MAGNETIC MATERIAL: magnetic flour extends 
uses of rubber and plastic parts. 

Feb 1963 p 31 

MAGNETIC TAPE: non-contact proportion sens- 
ing of position; advantages of using pro- 
portional servo techniques in lieu of on- 
off controls for tape systems. 

May 1963 pp 36-39 


MAGNETIC TAPE RECORDING TECHNIQUES: 
trade-offs between electrical and mechani- 
cal constraints. Nov 1964 pp 34-35 


MATERIALS FOR DESIGN: by Staff Columnist 
Israel Katz. Topics listed in order of ap- 
pearance. 

Replacements for That Greasy Kid Stuff: 
properties and uses of TFE-fluorocarbon 
resins. Sept 1965 pp 22-25 
Jingle All the Way: novel ways in which 
multilayer metallurgically-bonded metal al- 
loys can simplify designs. 

Oct 1965 pp 26-27 
Don’t Hesitate To Insulate: industrial stand- 
ards, testing methods, compositions and 
properties of new electrical and thermal 
insulations. Nov 1965 pp 22-23 
Cerebrate and Innovate: four new materials 
developments—electrical conductive cloth, 
ceramic magnets, high permeability mag- 
netic shields and fiberglass-filled epoxy res- 
ins—and possible applications. 

Dec 1965 pp 00-00 

MEMORIES: integrated computer. 

Feb 1964 pp 12-13 

MEMORY: super conductive delay lines. 

Aug 1964 pp 28-29 

MEMORY ARRAY CHIP, 16-BIT: building block 
for high speed, scratch-pad memory. 

Dec 1965 pp 11-12 

MEMORY BELT, MAGNETIC: key to automatic 
dispatching. Mar 1965 p 8 

MEMORY DEVICE: turned on and off by mag- 
netic circuit in which permanent .magnet 
is key element. Mar 1963 p 13 


MEMORY DRUM, MAGNETIC: comment on the 
state-of-the-art. Apr 1963 p 14 
MEMORY SYSTEM: disc file. Feb 1965 pp 10-11 
MEMORY SYSTEM: multiaperature ferrite de- 
vice: search and compares up to 32,000 
10-digit numbers simultaneously. 
Apr 1963 p 12 
MEMORY TESTER: automatic core measure- 
ments. Apr 1965 pp 12-13 
METER, RATE OF FLOW: electrically transmits 
measurements to remote stations. 
July 1963 p 12 
METER-RELAY, OPTICAL: application of fibre 
optics and a reflecting disc to the con- 
trol of instruments and industrial processes. 
Apr 1963 pp 74-75 
MICROCIRCUITRY AUTOMATED PROCESSOR: 
uses electron beam for welding. 
July 1963 pp 14-17 
MICROELECTRONIC CIRCUITS: Bureau of Ships 
Mil-Specs; first issue. Oct 1963 p 12 


MICROELECTRONICS: device replaces 21 com- 
puter circuits. Aug 1965 p 13 


MICROPHONE, HIGHLY SENSITIVE: transistor 
eliminates electromagnetic coils and car- 
bon granules. Feb 1963 pp 35-36 


MICROSCOPE: electronic. Feb 1964 pp 14-15 


MILITARY SPECIFICATIONS: qualified products 
list and the proper selection of parts for 
military contracts. Jan 1964 pp 14-17 


MINIATURIZATION, SCALE MODELS IN DE- 
SIGN: how to use enlarged scale models in 
the design of miniature electromechanical 
devices. Feb 1963 pp 38-43 


MOISTURE MONITOR: dual flow technique de- 
termines moisture in hydrogen and oxygen 
streams. Aug 1963 pp 54-55 


MOTOR CONTROL: use of glass-reinforced 
alkyd reduces size of motor controller. 
Aug 1963 pp 26-27 


MOTOR, FHP BRUSHLESS: transistor switch- 
ing substitutes for brush and commutator. 
Jan 1963 p 23 


MOTOR, PRINTED CIRCUIT: analysis of servo- 
mechanism applications. Mar 1963 pp 50-53 


MOTOR, SERVO: operating 60 c/s on 50 c/s 
how to determine the affect of power 
frequency difference on servo motor per- 
formance. Jan 1963 pp 46-47 


MOTOR STEPPER: how to replace the servo 
motor. Oct 1965 p 45 


MOTOR, STEPPER: control of positioning sys- 
tems. Dec 1965 pp 28-39 


MOTORS: a guide to the application of poly- 
phase synchronous and induction machines. 
Aug 1965 pp 56-58 


MOTORS, FHP: FOR INDUSTRIAL AND MILITARY 
APPLICATIONS; state of the art survey con- 
taining selection and application data, com- 

parison worksheets and buyer’s guide. 
Jan 1965 pp 361-380 


MOTORS, INDUCTION, FHP (FOR MILITARY AP- 
PLICATIONS): state-of-the-art survey con- 
taining selection and application data, Mil 
Specs, selection worksheets and buyer's 
guide. Jan 1964 pp 251-266 


MOTORS, STEPPER: state-of-the-art survey 
containing application and selection data 
and buyer's guide. July 1964 pp 107-122 

Revised and updated July 1965 pp 101-118 

MULTI LAYER CIRCUITS: for producing flex- 

ible high density layers. Apr 1965 p 19 


MULTIPLIER, MAGNETORESISTANCE: external 
feedback linearizes bridge unbalance. 

Apr 1965 pp 58-61 

NAVIGATION, INERTIAL: low cost aircraft sys- 

tem. Mar 1964 p 11 

NOISE GENERATOR: world’s loudest noise mak- 

er. Apr 1963 p 16 
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The new Babcock 1%-size BR10 relay is designed specifically for low profile circuit 
board applications where size is critical. But don’t let its size deceive you. It will 
switch dry circuit to 1 amp. loads with the same degree of performance as DPDT 
types many times its size. Add unitized construction, MIL-R-5757 conformance, 


and Babcock’s exclusive Vycor contaminant adsorbing getter, and 


you have a %-size relay that can really give you a fit—physical and operational. 


Write for details; we’ll also send you our new short form catalog describing the 
complete Babcock Relay line. BABCOCK RELAYS, Division of Babcock Electronics 
Corporation, 3501 Harbor Blvd., Costa Mesa, Calif.; or telephone (714) 540-1234. 


december 1965 


If size relay 
) hig? 


CIRCLE 38 ON INQUIRY CARD 


SPECIFICATIONS 
SIZE: 

405” h x .505” 1. x .230” w 
WEIGHT 

Approx. 0.15 oz 

LIFE 

To 150,000 operations 
SENSITIVITY 

80 Milliwatts 

VIBRATION 

30g, 40-3000 cps 
CONSTRUCTION: 

Welded and non-welded 





OPTICAL AND ELECTRO-OPTICAL INFORMATION 
PROCESSING TECHNOLOGY: a Conference 
held in Boston, Mass. on November 9th 
and 10th 1964. Feb 1965 pp 28-31 

ORBITS, ELLIPTICAL: applications of two-body 
equations. Aug 1964 pp 30-33 

OSCILLOSCOPE, DIGITAL MEMORY: reduces 
noise and recurrent signals. 

Oct 1964 pp 34-35 

OSCILLOSCOPE PLUG-IN: updates obsolescence 
equipment. Dec 1964 pp 12-14 

PACKAGES, ELECTROMECHANICAL: design check 
for airborne. Mar 1964 pp 31-38 

PACKAGING: advanced electronics. 

Sept 1964 pp 44-46 

PACKAGING: new approach to rack and chassis 
design. Dec 1963 pp 24-26 

PHOTOCONDUCTIVE CEli: eye for the Po- 
laroid camera. Mar 1964 pp 13-15 

PHOTOELECTRIC DETECTOR: counts mail at 
high speeds. Oct 1963 pp 58-60 

PIEZOELECTRIC DESIGN DATA: handbook con- 
tains information for design of piezoelectric 
devices. Dec 1965 pp 12-13 

PLANETGEAR COUNTER: 100,000 counts/min 
with a mechanical digital counter. 

Nov 1965 pp 56-57 

PNEUMATIC ENGINEERING: monitoring of 
respiration rates. Mar 1965 > 55 

PNEUMATIC SYSTEMS, FLOW CAPACITIES OF: 
simple and fast calculations for system 
flow factors for several pneumatic com- 
ponents in series. May 1963 p 83 

POTENTIOMETER, DIAL: a time saver for the 
designer. Dec 1965 p 8 

POTENTIOMETER LOADING: relation of output 
and load voltage ratios. Mar 1965 pp 28-33 

POTENTIOMETER, STEP-SERVO DRIVEN: in- 
stantaneously reversible. Aug 1965 pp 18-19 

POTENTIOMETERS, ADJUSTMENT: selection and 
application guide. May 1965 pp 28-43 

POTENTIOMETERS, INFINITE RESOLUTION: 
linear or function potentiometers possible 
with thin film process. June 1965 pp 7-8 

POTENTIOMETERS, PRECISION: electrical re- 
sistance material. Apr 1965 pp 17-18 

POTENTIOMETERS, PRECISION: output smooth- 
ness—a better method for measuring sys- 
tems noise. Oct 1963 pp 50-57 

POTENTIOMETERS, PRECISION: output smooth- 
ness, Method | or Method II? 

Mar 1965 pp 23-27 

POTENTIOMETERS, PRECISION: Precision Po- 
tentiometer Manufacturer's Association 
Conference Report on meeting held in Jan- 
uary 1964. r 1964 pp 8-15 

POTENTIOMETERS, PRECISION: state-of-the-art 
survey containing selection and application 
data, comparison worksheet and buyer's 
guide. Jan 1964 pp 19-50 

Revised and updated Jan 1965 pp 49-78 

POTENTIOMETERS, PRECISION CONDUCTIVE 
PLASTIC: effect of output characteristics in 
system circuitry. Oct 1963 pp 44-48 


. POTENTIOMETERS, PRECISION, WIRE WOUND: 


precision potentiometer manufacturers’ as- 
sociation handbook; industry standards for 
definitions, inspection and test procedures, 
reliability and application information. 
July 1965 pp 1-62 
POWER PLANT FOR SPACE VEHICLES: hydrogen 
and oxygen engine. Jan 1963 p 25 
POWER SUPPLIES: how to connect a power 
supply to a system. Oct 1965 pp 38-42 
POWER SUPPLIES: selection and application 
guide. Aug 1965 pp 28-41 
POWER SUPPLIES, DC: state-of-the-art survey 
containing selection and application data, 
selection worksheet and buyer’s guide. 
July 1964 pp 181-194 


POWER SUPPLY: for ultrasonics. 
Sept 1964 pp 28-30 
POWER SUPPLY: eee controlled. 
June 1964 pp 50-52 
POWER SUPPLY: precision regulated. 
Nov 1964 pp 54-55 
POWER SUPPLY: 30kw nae SCR invertor. 
Nov 1963 pp 36-39 
POWER SUPPLY: Zener diode starts transistor 
regulated unit. May 1965 p 48 
PRESSURE, FLUID: reading pressures from ports 
at various angles on a rotating mechanism. 
May 1965 p 46 
PRESSURE GAUGE, DIFFERENTIAL: utilizes a 
spring loaded bellows as pressure sensing 
element. Sept 1963 pp 64-65 
PRESSURE MONITORING SYSTEM. 
Dec 1964 p 12 
PRINTED CIRCUITS, MONEY SAVING APPROACH 
TO: single-sided circuitry as a design con- 
cept. Nov 1965 pp 50-51 
PROCESS CONTROL: integrating electronic flow 
signals lessen measurement errors. 
Apr 1965 pp 28-31 
PROTECTION SYSTEM, FOR CENTRAL OFFICE: 
telephone industry’s first modular central 
office protection system. Mar 1963 pp 11-12 
PUMP, ELECTROMAGNETIC: handles alkali met- 
als at 2000F. May 1963 p 14 
QUALITY CONTROL: production sampling for. 
Sept 1964 pp 38-39 
RACK AND PANEL CONNECTORS: Part |: appli- 
cation and selection guide. 
Oct 1965 pp 28-37 
Part !l—product survey of manufacturers’ 
MIL-C-8384 designs. Nov 1965 pp 24-32 
Part Ill—product survey of manufacturers. 
MIL-C-21617, MIL-C-22857, MIL-C-26518 and 
SCL-6020 designs. Dec 1965 pp 40-51 
RADAR ANTENNA THAT WAVES BACK: eliminates 
the need for a stabilized platform. 
Dec 1965 pp 8-9 
RADIATION: combined environment. 
June 1964 pp 26-27 
RADIATION: components in space. 
Mar 1964 p 22 
RADIATION: components in space. 
July 1963 pp 22-24 
RADIATION: components resistant to nuclear 
weapons effects. Feb 1965 p 18 
RADIATION DAMAGE: inorganic. 
June 1963 pp 22-24 
RADIATION: doses near earth. 
Oct 1963 pp 28-29 
RADIATION: effect of low gamma doses on 
naval electronics. Sept 1963 pp 24-25 
RADIATION: effective nuclear detonations on 
space systems. pr 1964 p 18 
RADIATION EFFECTS: items of interest. 
May 1963 pp 32-34 
RADIATION EFFECTS IN ELECTRONICS. 
Nov 1964 p 22 


RADIATION EFFECTS STUDIES: 
Apr 1963 pp 22-24 


RADIATION ENVIRONMENTS: circuit design tech- 
niques for. Nov 1963 pp 22-23 


RADIATION: semiconductors for space. 
Dec 1963 pp 18-19 


RADIATLON, SELECTING ELECTRONIC COMPO- 
NENTS FOR SPACE: selection procedures; 
tables and charts of devices by part num- 
ber and manufacturer accepted for space 
environments. Jan 1963 pp 32-38 

RADIATION, SPACE: electronic components for; 
selection factors and listing of components 
for space. Jan 1963 pp 32-38 


READERS, TAPE: state-of-the-art survey contain- 
ing selection and application data, com- 
parison worksheets and buyer's guide. 

Feb 1964 pp 24-32 

READOUT DEVICES, DIGITAL: Part |: how to 
evaluate operational characteristics. 

May 1963 pp 40-52 
Part Il: light transit devices, light emitting 
and cathode ray tubes; buyer's guide. 

Apr 1964 pp 24-32 

READOUT DEVICES, DIGITAL: state of the art 
survey containing selection and application 
data, comparison charts of all device types 
and buyer's guide. Jan 1965 pp 273-298 

RECORDER, SERVO INTEGRATING: how to get 
accurate analysis of any variable that de- 
pends upon the precise measurement and 
integration of recorded curves. 

Feb 1963 pp 66-69 

RECORDER, TAPE: stores pictures in digital 
form. Oct 1965 pp 14-15 

RECORDER, TAPE, LONG TERM MAGNETIC: real- 
time playback at ultra-slow speeds. 

Feb 1965 p 35 

RECORDERS: high capacity for communication 
satellites. Feb 1963 pp 62-64 

RECORDERS AND INDICATORS: matching to po- 
tentiometer-output transducers. How to con- 
tinuously record or indicate variables such 
as pressure or acceleration. 

Apr 1963 pp 26-27 

RECORDERS, CHART: state-of-the-art survey con- 
taining selection and application of data, 
comparison worksheets and buyer’s guide. 

: Jan 1964 pp 303-316 
Revised and updated Jan 1964 pp 381-394 

RECORDING HEADS: soft glass coating im- 
proves performance. June 1965 pp 6-7 

RECTIFIER, SILICON CONTROLLED: applied to 
adjustable speed drive. Apr 1963 p 14 

REED RELAY: operating values adjusted to ex- 
act circuit needs. Oct 1965 pp 16-17 

REED SWITCHES AND REED RELAYS: state-of- 
the-art survey with comparison and selection 
worksheet and buyer’s guide. 

; July 1963 pp 28-41 
Revised and updated July 1965 pp 153-172 

REED SWITCHES AND REED RELAYS: state-of- 
the-art product review. Aug 1963 pp 56-60 

RELAY: magnetic latching. Feb 1965 p 34 

RELAY CONFERENCE: report of 13th Annual 
National Relay Conference combined with 
2nd International Conference on electro- 
magnetic relays. June 1965 pp 38-50 

RELAY FACTS: by Staff Columnist Edward U. 
Thomas. Topics listed alphabetically. 
Abuses—Nov 1963 
Acceleration, Tests for—Feb 1964, May 1964 


Advertising (pitfalls\—Oct 1963, Jan 1964, 
Dec 1965 


AIA (Aerospace Industries Association)—See 
NAS 728, and Crawford 

AIR 875 & 904 (Society of Automotive En- 

gineers Aerospace Information Reports) 
Mar 1965, Apr 1965, May 1965, Dec 1965 

Applications—Jan 1964 (Also see ARP 909) 

Applications Course (Suggested)—Dec 1965 

Arc-over—See Polyphase, and Case Ground- 
ing, also Sept 1965 

ARP 909 (SAE Aerospace Recommended 
Practice)\—Dec 1965 

Attacking a Problem—Dec 1964 

Booby Traps—Feb 1965, Solution Nov i965, 
Dec 1965 

Booby Traps, More—Oct 1965 

Brooks, J F—Jul 1963 (Guest), Sept 1963, 
Oct 1963, Nov 1963, Nov 1965 

Cartoon—Dec 1962 

Catalog or Spec?—Aug 1965 

Case — 1963, May 1963 
(photos), Nov 19 
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Now Litton's Size 11 Neo-Magnetic Encoders Pack Size 18 
Capacity into 1/6 the space with 1/4 the weight! 


ENT, 
ATEN 


Litton’s new size 11 shaft-to-digital non-contact 
encoders offer a significant size reduction over 
standard size 18 magnetic units of the same capacity. 
They’re 84% smaller and 75% lighter. 

The reductions were possible through a new pro- 
prietary technique that eliminates the conventional 
‘magnetic spot’’ approach in which ferrite discs are 
permanently magnetized to create code-symbolizing 
flux patterns. Litton’s patented neo-magnetic tech- 
nique offers complete immunity from external con- 
ditions capable of degrading accuracy by altering 
magnetic patterns or nullifying operations through 
demagnetization. 

Outputs of the new size 11 encoders are 7-19 bits 
natural binary, either decoded or uncoded for time- 
shared V-scan decoding logic. Resolution is 8 bits per 
turn. Operating speed ranges from 0-1500 rpm with 
slew rate to 4000 rpm maximum. Electronics MTBF is 


conservatively rated at 30,000 hours. Mechanical life 
exceeds 200,000,000 revolutions. The electronics, 
available in discrete or microelectric form, and inte- 
grally or separately packaged, can be configured to 
multiplex a number of encoders. 

Litton’s neo-magnetic, non-contact technique also 
permits other code patterns to be packaged into cases 
substantially smaller than previously possible. Please 
call us direct with your specific requirements or con- 
tact your nearest Litton regional engineering office. 
Encoder Division, 7942 Woodley Ave., Van Nuys, Calif. 
(213) 781-2111. New York: (212) 524-4727. Chicago: 
(312) 775-6697. Washington: (202) 462-8833. 


ENCODER DIVISION 
LITTON INDUSTRIES 


OPTICAL + MAGNETIC - CONTACT ENCODERS 
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Length: 1% 
Height: 1% 


| = 
We 


wmar X24 38 Submin niature | hep hewy is self- 

ch nger’’ stick for 

rol op ation x 2438 and other 

des igned for panel installa 

where spa ‘ eight are critical factors 

ety of precision “min ature : potenti ometer 

lues may be sp ecified. Coms and other special 
evice be incorporated in many cases. 


APPLICATIONS: 
Panel contro! of electronic equipment, posi- 
tioning, attitude control in manned satellites, 
TV camera control, aiming systems, trimming, 
tuning, and many remote servo functions. 


OSITIONING 


T™ Bowmar Instrument Corporation 


Length: 5% 
Height: 3% 
Width: 51% 


_Bowmar X- 1082 Joystick provides precision X-Y 
p tional rate control by movement of a 41- 
n ick + 30° in any direction. Standard units 
operate precision potentiometers to provide con- 
trol functions. Other types of control components 
can be readily incorporated. Z coordinate control 
is obtained by rotating the stick in either direc- 
tion The unit includes a thumb-actuated safety 
interlock. Direct counter readout can be provided. 
oe ent stick can be incorporated. X-Y omni-direc- 

ball units available 


APPLICATIONS: 
Precision positioning, tracking, serve control 
and correction, simulator controls, slewing 


and tuning, guidance and many remote func- 
tions, navigational correction. 


Complete Technical Data on Request 
© 1963 





MA Bowman I INSTRUMENT CORPORATION 
0 8000 Bluffton Road 


Fort Wayne, Indiana 
P R = Cc I s i] Oo N 
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Celsius instead of centigrade, adoption of, 
—Dec 1963, May 1964 

Centrifugal acceleration—See acceleration 

Charts, Sequence (operational sequence)— 
Jun 1964, Sept 1964 

Circuit Application Ideas—Aug 1964 

Circuit Breakers (Compatibility,—Mar 1963 

Circuits, More On—Nov 1964 

Committees (Relay) Dec 1962, Jan 1963, Apr 
1963, Oct 1964 

Comparison, Spec—Jan 1964 and AIR 875 
(over 3200 in circulation) 

Confusion, Neediess—Sept 1965 

Construction, Relay—Feb 1963, Jan 1964, 
Apr 1965, May 1965, Sept 1965, Dec 
1965 (photos) 

Contact Life—Aug 1963 

Counting Chains—Jun 1964, Sept 1964, Nov 


1964 
Crawford, W M (Reliability EETC 27)—Nov 
1964 


Crystal Can Relay Construction—Jan 1964, 
Apr 1965 (photo), May 1965 (photo) 

Date _— (Changes in\—Aug 1963, Jan 
196 


Definitions (Suggested)\—Jan 1964, May 1964 

Dielectric Test Voltages—Feb 1963, Dec 
1963, Jan 1964, May 1964, Oct 1964, 
Apr 1965 

Dry Circuits—Jan 1964, Apr 1965, see also 
Minimum Current 

Edison, T A—Oct 1964 

Fail-Safe—May 1963, Aug 1964, Oct 1964, 
Dec 1965 

Fessenden, E E—Nov 1965 

Flux, Coil (Temp Effect)—Dec 1964 

Grounded Case—May 1963 (photo), Apr 1965 
—See Case grounding and NEC 

Ground, Switching of (Hazards)—Oct 1965, 
Nov 1965 

Halbeck, R—See Nunn, C 

Handbooks—Military, Dec 1965; NARM—Mar 
1964, Dec 1965; EMD—Jan 1964, Jul 
1964, Jan 1965, Jul 1965 

Heat Transfer—(Mounting)—Jan 1963 

Hermetic Seal—Oct 1963, Nov 1965 (Army 
letter under “Protection Failure’) 

Inductive Loads—May 1963 

— Circuits—Jan 1964, Nov 1964, Oct 

Intermediate Switching Area—See Minimum 
Current. 

Inrush Currents (minimizing effects)—Aug 
1963, Sept 1963, Oct 1965 

Lamp Loads (Circuits to minimize inrush) 
—Sept 1963, Dec 1963, Oct 1965 

Lippert, J (SAE Staff) Mar 1965, Nov 1965 

Logic (Questionable and otherwise)—Nov 
1963, Feb 1964, Mar 1964, Dec 1964, 
Feb 1965, May 1965, Dec 1965 

Low Power Relays (Sensitive)—Jan 1964 

Lynch, H P—Nov 1965 

Magnetic Latch Relays—May 1963, Dec 
1964, Jan 1965, Aug 1965 

Magnetic Interaction and Interface—Sept 
1963, Aug 1965, Oct 1965 

Malfunctioning Circuits (Doorbelling)—Dec 
1964, Jan 1965 

Martin, P N—Jan 1964, Mar 1964 

McGorray, J J and Scott, J K—Dec 1964, 
Sept 1965 

Military Equipment (Requirements)—Apr 
1963, Jun 1963, Nov 1963, Jan 1964, Apr 
1965, Dec 1965 

MIL-R-5757 Extolled—Apr 1965 

Military Specifications—Oct 1963, Nov 1963, 
Jan 1964, Apr 1965, Dec 1965 (compati- 
bility) 

Minimum Current (Intermediate Switching 
Area)—Mar 1963, Jul 1963, Sept 1963, 
Oct 1963, Jan 1964, May 1964, Nov 1964, 
Apr 1965, May 1965, Sept 1965, Oct 
1965, Nov 1965, Dec 1965 (Also various 
letters to editor) 

Motors Loads—May 1963 (photos), Oct 1963, 
Jan 1964, Mar 1964, May 1964, May 1965 
(photo) 


NAS 728—May 1963, May 1964 (feature), 
Oct 1964, Nov 1965 

National Electrical Code (NEC)—Mar 1963, 
Feb 1964, Mar 1964, Nov 1964, Oct 1965, 
Nov 1965 

New Design, Not For—Sept 1963, Jan 1964 

Objectives (Column)—Oct 1963, Nov 1964, 
Dec 1965 

Off-Gas Contamination—Feb 1963, Nov 1963 
(Also see Minimum Current) 

Overload and Rupture—Mar 1963, Oct 1963, 
May 1964, Oct 1964 

Parallel or not to Parallel Contacts—May 
1963, Feb 1964, May 1964, Mar 1965 

Parallel Lamp and Coil—Dec 1963 

Parallel Relay Coils—May 1963, Oct 1965, 
Dec 1965 

Pit falis—Oct 1963 

Plug-in Relays (Hazards)—Jan 1963, Nov 
1963, Aug 1965 

Polarized Relays—May 1963, Sept 1963, 
_ 1964, Jan 1965, Aug 1965, and AIR 


(04 

Power Supply Transfer—Dec 1962, May 
1963, Jan 1964, Mar 1964, Oct 1965 

Polyphase Loads—Dec 1962, May 1963, 
(See also Single and 3 phase) 

QPL (Qualified Products List, Advantages of) 
—Jan 1963, Nov 1963, Jan 1964, Apr 
1965, Nov 1965, Dec 1965 

Ratings, Contacts—May 1963 

Realistic Ratings—May 1965 

Reed Relays—Jul 1964, Jul 1965 

Reliability—Nov 1964, Aug 1965, Sep 1965 

Responsibility, Vendor's—Jan 1963, Apr 
1963, Jun 1963, Nov 1963, Jan 1964, 
Oct 1964 

Roughan, J V, NARM Executive Director for 
papers—Box 7765, Phoenix, Ariz 85011 

SAE (Society of Automotive Engineers)— 
A-2R Committee—Dec 1962, Feb 1963, 
Oct 1964 

Safety in Relays—Mar 1967 

Schneider, C S—Apr 1965, Oct 1965 

Scott, C F—Nov 1965 

Scott, J K—See McGorray 

Selection Methods—Dec 1964 

Sensitive Relays—Jan 1964 

Shock—Jan 1964 

Siegel, A—Nov 1965, Oct 1965 

Single phase and three phase ratings—Dec 
1962, Feb 1963 (photo), May 1963 (photo), 
Oct 1963, Nov 1963, Dec 1963, Jan 1964, 
Feb 1964, Nov 1965 (photo) 

Solid State—Jan 1963, Oct 1964 

Special Relays,—Nov 1963 

— (Military—Dec 1962, Dec 
1965 


Spec Comparison—Jan 1964 (chart) Mar 
1965, May 1965 also AIR 875 
Specifications, Misuse of—Jul 1963 (Brooks 
J F, guest) 
Specification Unanimity—Dec 1965 
Steinmetz, C P—Nov 1965 
Stereotype Thinking—Nov 1965 
Symbols, graphical standards—Dec 1962, 
May 1963, Jan 1964, Jan 1965, Feb 1965, 
Aug 1965, Nov 1965 
Synchros—Nov 1963, Oct 1965 
Telephone Practice—Sept 1965, Nov 1965 
Temperature Effects (on relay operation)\— 
Dec 1963, Aug 1965 
Thermal Relay—May 1963, Oct 1965 
Three Big Questions—Oct 1964 
Value Engineering—Oct 1964 
Vibration—Jan 1964, May 1964 
Virginia, Yes there is ...—Dec 1962 
Wiring Hazards—Nov 1963, Jan 1964, Feb 
1964, Jan 1965, Nov 1965 
RELAY TESTING, LOW LEVEL: detects “sticks” 
and “misses”. Nov 1965 pp 46-47 
RELAY, 300 V: design and application. 
Apr 1964 pp 36-39 
RELAYS: 11th annual conference; highlights of 
interest to design engineers on relay ap- 
plications. June 1963 pp 36-59 


electromechanical design 





RELAYS: 12th annual conference report. 
June 1964 pp 16-21 
RELAYS: magnetic adjustment of mercury- 
wetted. May 1964 pp 38-43 


RELAYS, ELECTROMECHANICAL: low power (sen- 
sitive); state-of-the-art survey containing se- 
lection and application data, Mil Specs and 
buyer's guide. Jan 1964 pp 207-250 

RELAYS, “POLARIZED: state of the art survey 
on selection, application, definitions, rep- 
resentations and — guide. 

an 1965 pp 143-158 

RELAYS, REED AND REED ‘SWITCHES. state-of- 
the-art survey containing selection and ap- 
plication data, comparison worksheet and 
buyer’s guide. July 1964 pp 195-213 

Revised and updated July 1965 pp 153-172 

RELIABILITY, ASSURANCE PROGRAM: provides 
failure rate sampling plans. 

Sept 1965 pp 64-65 

RESISTORS, PRECISION: selection and applica- 
tion guide. Sept 1965 pp 26-47 

RESOLVER AND SYNCHRO COMPONENTS: mod- 
ern methods of evaluating; how to use the 
inductive ratio divider in a variety of cir- 
cuits for a variety of tests. 

July 1963 pp 50-53 

RESOLVER AND SYNCHRO DESIGN. 

Nov 1964 pp 50-51 

RESOLVERS AND SYNCHROS: magnetic trans- 
ducers; state of the art survey containing 
selection and application data, comparison 
and selection a and buyer’s guide. 

Jan 1965 pp 115-142 

RESOLVER/SYNCHRO TESTING: automatic check- 
ing of angular accuracy. Oct 1963 p 13 

RESOLVERS, ELECTRICAL: state-of-the-art survey 
containing selection and application data, 
comparison worksheet and buyer’s guide. 

Jan 1964 pp 85-102 

RFI GASKETS: reliability concepts. 

Dec 1963 30-32 

ROTARY SWITCHES: how to measure contact 
noise. Oct 1965 pp 46-47 

ROTOR, DESIGNED FOR BALANCING: balancing 
high speed rotating masses. 

Feb 1963 pp 56-60 

SCR APPLICATIONS: selection, application data 
and buyer’s guide. Jan 1964 pp 317-332 

SCR APPLICATIONS: circuits of interest to 
electromechanical designers and buyer's 
guide. Jan 1965 pp 395-410 

SCR, INDUSTRIAL APPLICATIONS FOR: tempera- 
ture regulation, variable motor speeds and 
regulating systems. July 1963 pp 56-58 

SCANNER, OPTICAL: for computer, data proc- 
essing, memory readout and remote surveil- 
lance. Mar 1965 pp 36-37 

SEALING ALLOY TUBING, GLASS AND CERAMIC: 
. La to selecting —~ mating ma- 


v 1965 pp 48-49 
SEALS, MAGNETIC DOOR: RF ‘sealing. 


Oct 1963 p 20 
SEMICONDUCTOR SURFACE EFFECTS. 
Nov 1964 pp 14-17 
SEMICONDUCTORS: radiation resistant. 
Dec 1963 pp 18-19 
SENSOR, SLIDE POSITION: precision control 
of centerless grinding. Apr 1965 pp 48-51 
SENSOR-TRANSMITTER: digital measurement of 
pressure and temperature. 
Mar 1965 pp 49-50 
SERVO ACTUATOR, DIGITAL: control system 
eliminates feedback loops, digital-to-analo 
converters. June 1963 pp 60-61 
SERVO CONTROL: graphical determination of 
single time constants; rapid method for 
solving time constant without the usual 
process of scaling the output function. 
Aug 1963 p 32 
SERVO FILTER: digital to — to digital. 
Apr 1965 pp 32-35 


december 1965 





KOILED 
KORDS" 


Retractile 
Cords... 


simplify design, 
» reduce costs, 
_ give years of 
service 


Ask Raymond Corporation. Their Walkie Stacker is another good example of a 
Koiled Kords retractile cord application on a top quality product. This rugged 
lift truck elevates to ten feet. Ease and convenience of operation are two strong 
sales features with the Walkie Stacker. 


Raymond Corporation designed a Koiled Kords UL Type 3 standard four-foot 
retractile cord as an integral part of the all-important electrical system. The 
cord won't tangle or impede equipment operation. Potential safety hazards are 
reduced, too. Cord reels or other devices for handling conventional cords 
are unnecessary. 


Stock Koiled Kords retractile cords are available . . 
long or as short, as you'll probably ever need. 


. as big or as small, as 


Whether yours is a sound or a power application, this 
Koiled Kords Catalog and Prices will give you full speci- 
fication information. Or, telephone a Koiled Kords Stock- 
ing Distributor. He’s listed in Thomas Register and 
Conover-Mast Purchasing Directory under ‘‘Whitney 
Blake Company’’. Also, check VSMF or CSMF for cata- 
log data. 


*Koiled Kords is a trademark of Koiled Kords, Inc. 


Koiled Kords, Inc. 


A SUBSIDIARY OF WHITNEY BLAKE COMPANY 
GAAS New Haven, conn. — (203) 248-5515 — Twx 203-772-1029 
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SERVO VALVE, HYDRAULIC: permits load dwell. 
Aug 1965 pp 13-14 

SERVOMECHANISM DESIGN: practical factors 
in. May 1964 pp 48-51 
SERVOMECHANISMS SYSTEMS, INSTRUMENT: 
state-of-the-art survey containing selection 
and application data, check lists, and buy- 
er's guide. July 1964 pp 35-66 
Revised and updated July 1965 pp 171-220 
SERVOMOTOR, BRUSHLESS: self starting dec 
unit for high efficiency to weight ratio 
applications. July 1963 p 12 
SERVOMOTOR CONTROL: for tape handler; photo 
cells operate circuitry controlling torque 
of reel motors to maintain predetermined 
loop sizes of tape. Apr 1963 pp 58-63 
SERVOMOTORS, AC: state-of-the-art survey con- 
taining selection and application data and 
buyer’s guide. Jan 1964 pp 103-126 


SERVOMOTORS, AC AND DC: state of the art 
survey containing selection and applica- 
tion data and buyer's guide. 

Jan 1965 pp 223-252 

SHOCK ABSORBER: protects motors and gear- 
trains. May 1965 pp 46-47 

SULICON RECTIFIER, SUBMERSIBLE: replaces 
rotating machinery. June 1963 p 12 

SHUTTER, PHOTOGRAPHIC: opens to an area 
of 1”x 3” in less than 45 usec. 

Jan 1963 p 25 

SLIP RINGS: state-of-the-art survey containing 
selection and application data. 

July 1964 pp 143-166 
Revised and updated July 1965 pp 221-244 


SLIP RINGS MINIATURE ASSEMBLIES: cartridge 
type improves design. Apr 1965 pp 44-46 





prea : _eonamen 


BREAKTHROUGH! 


1% SILICON ALUMINUM 
WIRE 
DRAWN to .0005” DIA. 
another first from SECON 


Secon is now able to provide pro- 
duction quantities of highly engi- 
neered 1% Silicon wire drawn to a 
uniform .0005” diameter. 

This is another step in Secon’s 
program of continuous research and 
development of highly engineered 
wire for the semiconductor industry. 

For additional information please 

write today to: 


_© SECON 
®) METALS 
CORPORATION 
7 Intervale Street, White Plains, N.Y., 
(914) WH 9-4757 
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SOLENOID, ROTARY: actuates camera shutter. 
Mar 1965 pp 55-56 


SOLENOIDS: ac application. Apr 1964 pp 44-51 


SOLID-SOLID INTERFACES: conference report. 
Oct 1964 pp 16-17 
SOUND SYSTEM, ECHO-FREE: contro! delay in 
the reproduction of sound. Oct 1963 p 20 
SPRINGS: smallest known; designed to measure 
flux, momentum and energy of micro- 
meteorites. June 1963 pp 16-17 
SPRINGS, CONDUCTIVE BRUSH. 
May 1964 pp 44-47 
SPRINGS, FLAT SPIRAL: design eliminates 
holder. Sept 1963 p 10 
SPUTTERING SYSTEM: for tantalum thin-film 
deposition. Apr 1963 pp 28-31 
STABILITY, FOR LIGHT HELICOPTER: inertial 
sensors and electronic compensation replace 
aerodynamic coils or weights in a rotor 
system to improve helicopter stability. 
July 1963 pp 44-49 
STABILIZER, SPACECRAFT: liquid-metal flywheel 
responds 60 times faster. Jan 1963 p 25 
STEPPING SWITCH, CIRCUIT DESIGN: key de- 
sign and selection factors sometimes over- 
looked in the application of stepping 
switches. Feb 1963 pp 50-55 
STRAIN GAGES: use in automatic locomotives. 
Feb 1965 pp 26-27 
SWITCH, ADJUSTABLE CAM: ideas in cam switch 
applications. Mar 1963 pp 58-60 
SWITCH, FIBER OPTICS: sensitive to changes 
in light. June 1965 p 6 
SWITCH GEAR, AIRCRAFT: the best way to in- 
terrupt inductive circuits. 
Sept 1964 pp 32-33 


| SWITCH, INDUCTANCE: a cryogenic logic ele- 


ment. Aug 1964 pp 36-39 


SWITCH, PHOTOELECTRIC: operates with low 
level inputs. May 1965 p 48 


SWITCHES, ELECTROMECHANICAL: state-of-the- 
art survey containing selection and applica- 
tion data, comparison worksheets and 
buyer’s guide. Jan 1964 pp 185-206 

Revised and updated Jan 1964 pp 15-48 


SWITCHES, POSITIONING WAFER: dc stepper 
provides increased reliability. 
Nov 1964 p 12 


SWITCHES, REED AND REED RELAYS: state-of- 
the-art survey containing selection and ap- 
plication data, comparison worksheet and 
buyer’s guide. July 1964 pp 195-213 


| SWITCHES, ROTARY: select your own variations. 


Nov 1964 p 14 


SWITCHES, SELECTION FACTORS: for miniature 
rotary in dry circuits. Feb 1963 pp 44-50 


SWITCHING DEVICES: by Staff Columnist Arthur 
Siegel. Topics listed in order of appearance. 
Test Procedures: screening procedure in 
Mil Specs isolates problem units. 

Sept 1964 pp 26-27 
Switch Application Checklist: new environ- 
ments and critical considerations for some 
applications. Oct 1964 pp 22-23 
New Products: designs that fill a “crying 
need” plus the author's estimation of po- 
tential needs. Dec 1964 pp 22-24 
Reliability Testing of Switches: new meth- 
od for determining reliable switch perform- 
ance based on failure modes. 

Feb 1965 pp 18-19 
Minimum Current Level Testing: design of 
an inexpensive minimum current tester. 

Mar 1965 pp 20-21 


Standardization of Switching Devices: out- 
line of plan that improves time cycle 
between production of a switching device 
and its availability as a Military Standard. 

Apr 1965 pp 24-26 
New Products: two different approaches 
to the desired abilities of push button 
switches. May 1965 pp 24-27 
Military Specification MIL-S-3786: low cur- 
rent rotary selector switch spec with 
changes the author feels would strengthen 
the document. June 1965 pp 14-18 
New Components: units the author feels 
meet the needs of today’s users; also 
an appeal for an Association of Switching 
Devices Manufacturers. Aug 1965 pp 26-27 
Military Specification MIL-S-8805: Sensi- 
tive (Precision) and Pushbutton Switch spec 
with changes the author feels would 
strengthen the document. 

Sept 1965 pp 14-19 


SWITCHING, STATIC: thermistor controlled. 
Mar 1964 pp 56-59 
SYNCHRO AND RESOLVER COMPONENTS: mod- 
ern methods of evaluating; how to use the 
inductive ratio divider in a variety of cir- 
cuits for a variety of tests. 
July 1963 pp 50-53 
SYNCHRO AND RESOLVER DESIGN. 
Nov 1964 pp 50-51 
SYNCHRO/RESOLVER TESTING: automatic check- 
ing of angular accuracy. Oct 1963 p 13 
SYNCHROS AND RESOLVERS: magnetic trans- 
ducers; state of the art survey containing 
selection and application data, comparison 
and selection worksheets and buyer's guide. 
Jan 1965 pp 115-142 
TACHOMETER, PRECISION: temperature com- 
pensated device serves as feedback for 
accurate control of furnace conveyor speed 
in semiconductor manufacturing. 
Aug 1963 p 44 
TACHOMETRY, TOUCHLESS: speed measurement 
without power subtraction. 
May 1964 pp 36-37 
TAPE, PUNCHED, BLOCK READER: programs con- 
trol equipment. Feb 1965 pp 12-13 
TAPE, PUNCHED PAPER: preparation by photo- 
electric encoding. Sept 1965 pp 60-63 


TAPE READER: block reading with a relay 
memory. Oct 1965 pp 48-49 


TELEMETRY: analog device simulates physiologi- 
cal wave forms. Mar 1965 pp 51-53 


TELEMETRY: multichannel communication de- 
vices; comparison of the relative merits 
of different types. Mar 1964 pp 46-49 

TEMPERATURE COMPENSATION: analysis of 
matched thermostat metal coils. 

Dec 1963 pp 52-56 

TEMPERATURE DEVICES: sensing, measuring, 
controlling; state of the art survey con- 
taining selection application data and 
buyer's guide. July 1964 pp 117-154 

TEMPERATURE ELEVATION: in an electric mod- 
ule; how to determine steady state by elec- 
trical analog. Oct 1964 pp 38-41 

TEMPERATURE MEASUREMENT: pyrometer uses 
Kerr cell shutter for fast response. 

May 1965 p 48 

TEMPERATURE MEASUREMENT: device measures 
surface temperature of running textile 
threads. Dec 1963 p 11 

TEMPERATURE SENSOR: new technique for the 
instantaneous determination of tempera- 
tures. May 1963 pp 56-58 

TENSION CONTROL METHODS: for winding prob- 
lems; digest of methods employed to con- 
trol tension on drives for center shaft 
winders. Sept 1963 pp 44-55 
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TEST SYSTEM, MISSILE GUIDANCE: automatical- 
ly runs through a complex test procedure, 
pin points exactly where trouble exists and 
tells the operator how to fix it. 

Jan 1963 p 22 

TESTING, ENVIRONMENTAL: state-of-the-art sur- 
vey containing Mil Specs and buyer’s guide 
for variety of test equipment. 

July 1964 pp 67-88 


THERMISTOR: time delay circuit. 
Aug 1965 p 15 


THERMOCOUPLES: metal sheath wong per- 
formance. June 1965 p 10 


THERMOELECTRIC COOLER: module application; 
a design time saver. Mar 1964 p 54 


THERMOELECTRIC GENERATOR: radioisotope 
fueled. Mar 1965 pp 11-12 


THERMOELECTRIC HEAT PUMP: photo multiplier 
tube cooling. May 1964 pp 13-14 


THERMOELECTRIC STABILIZATION: when to 
specify. June 1964 pp 30-35 


THERMOMETER, ELECTRON: measures tempera- 
tures in millions of degrees. 
Oct 1963 p 14 


THIN FILM BOARDS: do it yourself resistor- 
conductor networks. Apr 1965 pp 16-17 


THIN FILM PROCESS: resistor and capacitor for 
microminiature circuits. June 1965 pp 7-8 


THIN FILMS, SINGLE CRYSTAL: investigation of 
growing methods. Aug 1964 p 15 


THRUSTS: measuring very small thrusts from 
ion engines. Mar 1965 p 54 


TIME DELAYS: know your devices. 
June 1964 pp 54-55 


TIMER, DIAL-SET DESIGN. Aug 1964 pp 34-35 


TIMER, 30 CHANNEL PRE-SET. 
Sept 1964 pp 34-35 


TIMERS: state-of-the-art survey containing se- 
lection and application data and buyer’s 
guide. Jan 1964 pp 287-302 

Revised and updated Jan 1965 pp 159-180 


TORQUE CONTROLLER FOR MOTOR LOADS: true 
indication of output torque for motor con- 
trol. Apr 1963 p 16 


TORQUE, DYNAMIC MEASUREMENTS. 
Sept 1964 p 48 


TORQUE, MEASUREMENT SYSTEM: for turbo- 
prop engines. June 1964 pp 14-15 


TORQUE MEASUREMENTS: testing system 
speeds process. Sept 1963 p 19 


TORQUE METER: direct readout through dif- 
ferential. Apr 1965 p 52 


TORQUE MOTOR: gearless drive stabilizes track- 
ing platforms. Mar 1965 pp 12-13 


TORQUE, PRECISION: measurement system op- 
erates in vertical or horizontal position. 
ct 1965 p 13 


TRANSCEIVER, ELECTROWRITER: two way trans- 
mission in a single unit. Mar 1963 pp 14-17 


TRANSDUCER: dynamic calibration system. 
June 1965 p 11 

TRANSDUCER: electro-optical Moire fringe. 
Dec 1964 pp 26-27 


TRANSDUCER ERROR CONTROL: by means of an 
angle compensator based on a gearless dif- 
ferential mechanism. Feb 1965 pp 32-33 


TRANSDUCER, HALL EFFECT: inherent multiply- 
ing device. Mar 1965 pp 58-59 


TRANSDUCER, MINIATURE STRESS. 
May 1965 pp 47-48 
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TRANSDUCER, PRESSURE: digital-servo circuitry. 
Nov 1964 pp 40-43 


TRANSDUCER, PRESSURE: torsion bar. 
June 1964 pp 46-49 


TRANSDUCER, SEISMIC: measures small hor- 
izontal displacements. June 1965 p 10 


TRANSDUCERS: calibration and standardization 
for rocket testing; high accuracy and min- 
imum delay in data reduction. 

June 1963 pp 30-34 


TRANSDUCERS: displacement, pressure, tem- 
perature, velocity, force and torque; state- 
of-the-art survey containing selection and 
application data and buyer’s guide. 

Jan 1965 pp 79-114 


TRANSDUCERS: electromagnetic and potentio- 
metric: state-of-the-art survey containing se- 
lection and application data and buyer’s 
guide. Jan 1964 pp 51-84 


TRANSFORMER: impedance matching. 
Apr 1964 pp 56-61 


TRANSIENT PROTECTION: surge protective de- 
vice diverts high currents from electronic 
gear. Dec 1965 p 10 


TRANSISTOR, MICROPOWER: fast switching de- 
vice. Aug 1963 p 12 


TRANSISTORS, FIELD EFFECT: used as voltage- 
controlled resistors. Mar 1965 p 50 


TRIMMERS, PRECISION: a user speaks—and 
manufacturers react. May 1964 pp 52-56 


TUNING RING: ceramic-like fluorocarbon ma- 
terial with controlled dic'actric constant. 
June 1963 p 16 


TURBIDITY MEASUREMENT. Nov 1964 pp 52-53 
ULTRASONIC GENERATOR: design of a unit 
using scr’s. Dec 1963 pp 58-60 


ULTRASONICS: waves rotated by magnetic 
field; crystal development makes new family 
of ultrasonic devices possible. 

Jan 1963 pp 26-28 


VALVES, SERVO: acceleration switching. 
Mar 1964 pp 40-43 


VALVES, SOLENOID: state-of-the-art survey con- 
taining selection and application data, ap- 
plication check sheet and buyer’s guide. 

July 1964 pp 123-142 


Revised and updated July 1965 pp 81-100 


VIBRATION TESTING SYSTEM: low frequency 
analysis for air frames. July 1963 p 14 


VOLTMETERS: digital and voltage to digital 
convertors; state-of-the-art survey containing 
selection and application data, comparison 
worksheets and buyer’s guide. 

Jan 1964 pp 145-162 


Revised and updated Jan 1964 pp 299-318 


VOLTMETERS, ANALOG: state-of-the-art survey 
containing selection and application data, 
definitions and buyer’s guide. 

Jan 1965 pp 2-14 


WATER CONVERSION SYSTEM: sea water con- 
version process by thin 7 vapor com- 
pression. Apr 1963 p 12 


WAVE ANALYZER, BRAIN: computer analysis of 
brain wave responses. July 1963 p 17 


WHEATSTONE BRIDGE: how to increase bridge 
circuit accuracy. Feb 1965 pp 35-38 


WIRE CURRENT CAPACITY: for space applica- 
tions; variations in convection at high al- 
titude reduces effective current carrying 
capacity of wires. Sept 1963 pp 66-68 


WIRES: thermal-stress analysis of aerospace. 
May 1965 pp 76-77 











NEW LOW 
off-the-shelf 


4 


DIVIDES A CIRCLE 
INTO 256 PARTS WITH 
TOP RELIABILITY 
(28 Cyclic Binary Output) 
Available without delay and at 
the best available price, the 
Model 219 Encoder is made 
with all the quality behind the 
Baldwin name. The 219 has 
a minimum of parts with no 
brushes — no gears — no 
tubes — no transistors. Order 
now, or write for descriptive 

literature. 
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